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DETAILED ACTION 

Claim Rejections -35 USC § 103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a whole 
would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived 
by the manner in which the invention was made. 

2. Claims 1-3, 5-7, 15-16, 19 and 44-45 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent No. 5,841,219 to Sadwick. 

Regarding to claim 1, Sadwick discloses in Figures 3A-B, a device (a 
microminiature vacuum tube), comprising: a substrate (4) having a cavity (12 shown in 
Figures 3A-B) extending into a surface of the substrate (4); a cathode (16), wherein the 
cathode (16) is suspended near the cavity (12) in the substrate (4); an anode (40) 
constructed of an electrically conductive material (see column 3, lines 54-63), wherein 
the anode (40) is configured to receive electrons emitted by the cathode, a grid (28) 
supported by at least one elongated support (20 see column 3, lines 37-40) extending 
perpendicularly from the substrate (4), the grid forming at least one aperture configured 
for allowing the passage of electrons therethrough and wherein the grid (28) is positioned 
between the cathode (16) and the anode (40), but not directly in a path for electrons to 
travel from the cathode (16) to the anode (40); a seal (shown in Figures 3A-B) for 
creating a controlled environment in an area surrounding the anode (40), the cathode 
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(16), and the grid (28); and a circuit (integrated circuit including 44, 48 and 52) 
configured for heating the cathode. 

Sadwick does not disclose the cathode having an electron-emitting coating 
disposed thereon, however, Sadwick teaches the cathode filament will be stimulated to 
emit electrons where the cathode consist of a electron emitting material (see column 3, 
lines 18-21). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have coated the cathode of Sadwick with an electron-emitting 
material in order to reduce the power consumption of the cathode and enhance the 
efficiency and the amount of the electrons emitted by the cathode. 

Regarding to claim 2, Sadwick discloses in Figures 3A-B, at least one control 
circuit (52) for selectively supplying a voltage to the grid (28) to control the magnitude 
of the flow of electrons through the at least one aperture of the grid (28), thereby 
controlling the electrical current received by the anode. 

Regarding to claim 3, Sadwick discloses in Figures 5A-B, the grid (28) further 
comprises a plurality of elongated conductive strips (each strip is separated by gap or 
void or insulating material), wherein the plurality of elongated conductive strips are 
substantially parallel to one another, an wherein the at least one aperture of the grid (28) 
is formed by the spacing between the plurality of elongated conductive strips. 
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Regarding to claim 5, Sadwick discloses in Figures 3A-B, at least one elongated 
support (20) comprises a stacked structure. 

Regarding to claim 6, Sadwick discloses in Figures 3A-B, the cathode (16) is 
affixed to the substrate (4) at opposite ends of the cathode (16), and wherein a 
substantially portion of the cathode (16) is suspended over the cavity of the substrate, 
thereby forming a gap between the cathode (16) and the substrate (4). 

Regarding to claim 7, Sadwick discloses in Figures 3A-B, the cathode (16) is 
made of low work function metal or refractory metal such as molybdenum, platinum, 
titanium and tungsten, thus it would have been obvious to one having ordinary skill in the 
art at the time the invention was made to have coated the cathode of Sadwick with an low 
work function electron-emitting material in order to reduce the power consumption of the 
cathode and enhance the efficiency and the amount of the electrons emitted by the 
cathode. 

Regarding to claim 15, Sadwick discloses in Figures 3A-B, the grid (40) is made 
of material selected from the group consisting of tungsten, gold, nickel, carbon, silver, 
and copper (see column 3, lines 41-48). 
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Regarding to claim 16, Sadwick discloses in Figures 3 A-B, the grid (40) is made 
of material selected from the group consisting of molybdenum and tantalum (see column 
3, lines 41-48). 



Regarding to claim 19, Sadwick discloses in Figures 3A-B, the controlled 
environment (vacuum) surrounding the grid (28), the cathode (16), and the anode (40) 
has a vacuum drawn therein. 



Regarding to claim 44, Sadwick discloses in Figures 3 A-B, a device (a 
microminiature vacuum tube), comprising: a substrate means (4) having a cavity (12 
shown in Figures 3 A-B) extending into the substrate (4); a cathode means (16), wherein 
the cathode means (16) is suspended near opening of the cavity (12) in the substrate 
means (4); an anode means (40) constructed of an electrically conductive material (see 
column 3, lines 54-63), wherein the anode means (40) is configured to receive electrons 
emitted by the cathode means (16), a grid means (28) supported by at least one elongated 
support (20 see column 3, lines 37-40) extending perpendicularly from the substrate (4) 
forming at least one aperture configured for allowing passage of electrons therethrough, 
and wherein the grid means (28) is positioned between the cathode means (16) and the 
anode means (40), but not directly in a path for electrons to travel from the cathode 
means (16) to the anode means (40); a seal (shown in Figures 3 A-B) for creating a 
controlled environment in an area surrounding the anode means (40), the cathode means 
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(16), and the grid means (28); and a circuit (integrated circuit including 44, 48 and 52) 
configured for heating the cathode. 

Sadwick does not disclose the cathode having an electron-emitting coating 
disposed thereon, however, Sadwick teaches the cathode filament will be stimulated to 
emit electrons where the cathode consist of a electron emitting material (see column 3, 
lines 18-21). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have coated the cathode of Sadwick with an electron-emitting 
material in order to reduce the power consumption of the cathode and enhance the 
efficiency and the amount of the electrons emitted by the cathode. 

Regarding to claim 45, Sadwick discloses in Figures 3 A-B, at least one control 
circuit (52) for selectively supplying a voltage to the grid means (28) to control the 
magnitude of flow of electrons through the at least one aperture of the grid means (28), 
thereby controlling the electrical current received by the anode means. 

3. Claims 8-9 and 12-13 rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent No. 5,841,219 to Sadwick in view of U.S. Patent No. 6,091,189 to Shinjo. 

Regarding to claim 8, Sadwick discloses in Figures 3 A-B, a device (a 
microminiature vacuum tube), comprising: a substrate (4) having a cavity (12 shown in 
Figures 3A-B) extending into a surface of the substrate (4); a cathode (16), wherein the 
cathode (16) is suspended near the cavity (12) in the substrate (4); an anode (40) 
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constructed of an electrically conductive material (see column 3, lines 54-63), wherein 
the anode (40) is configured to receive electrons emitted by the cathode, a grid (28) 
supported by at least one elongated support (20 see column 3, lines 37-40) extending 
perpendicularly from the substrate (4), the grid forming at least one aperture configured 
for allowing the passage of electrons therethrough and wherein the grid (28) is positioned 
between the cathode (16) and the anode (40), but not directly in a path for electrons to 
travel from the cathode (16) to the anode (40); a seal (shown in Figures 3A-B) for 
creating a controlled environment in an area surrounding the anode (40), the cathode 
(16), and the grid (28); and a circuit (integrated circuit including 44, 48 and 52) 
configured for heating the cathode. 

Sadwick does not disclose the cathode having an electron-emitting coating 
disposed thereon, however, Sadwick teaches the cathode filament will be stimulated to 
emit electrons where the cathode consist of a electron emitting material (see column 3, 
lines 18-21). 

However, Sadwick does not disclose an electron emitting material made of 
BaSrCa tricarbonate and scandia and scandate. Shinjo teaches an electron emitting 
material made of BaSrCa tricarbonate and scandia and scandate (column 14, line 34-43). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have coated the cathode of Sadwick with the electron-emitting 
layer of Shinjo in order to facilitate electron emitted in order to obtain high current 
density operation with no variation in the cutoff characteristic over a long period of time 
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and further improve the strength of the cathode and thus better suited to sustain stress and 
furthermore simply and furthermore inexpensively manufacture the device. 

Regarding to claim 9, Shinjo teaches the electron emitting coating includes BaSr 
(see column 14, lines 34-43) and the motivation to combine is the same as above. 

Regarding to claim 12, Shinjo teaches the electron emitting coating includes 
Scandia (see column 14, lines 34-43) and the motivation to combine is the same as above. 

Regarding to claim 13, Shinjo teaches the electron emitting coating includes 
scandate (see column 14, lines 34-43) and the motivation to combine is the same as 
above. 

4. Claims 10 and 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent No. 5,841,219 to Sadwick in view of U.S. Patent No. 6,184,610 to Shibata. 

Regarding to claim 10, Sadwick discloses in Figures 3A-B, a device (a 
microminiature vacuum tube), comprising: a substrate (4) having a cavity (12 shown in 
Figures 3 A-B) extending into a surface of the substrate (4); a cathode (16), wherein the 
cathode (16) is suspended near the cavity (12) in the substrate (4); an anode (40) 
constructed of an electrically conductive material (see column 3, lines 54-63), wherein 
the anode (40) is configured to receive electrons emitted by the cathode, a grid (28) 
supported by at least one elongated support (20 see column 3, lines 37-40) extending 
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perpendicularly from the substrate (4), the grid forming at least one aperture configured 
for allowing the passage of electrons therethrough and wherein the grid (28) is positioned 
between the cathode (16) and the anode (40), but not directly in a path for electrons to 
travel from the cathode (16) to the anode (40); a seal (shown in Figures 3A-B) for 
creating a controlled environment in an area surrounding the anode (40), the cathode 
(16), and the grid (28); and a circuit (integrated circuit including 44, 48 and 52) 
configured for heating the cathode. 

Sadwick does not disclose the cathode having an electron-emitting coating 
disposed thereon, however, Sadwick teaches the cathode filament will be stimulated to 
emit electrons where the cathode consist of a electron emitting material (see column 3, 
lines 18-21). 

However, Sadwick does not disclose an electron emitting material made of 
BaSrAl and thoriated tungsten. Shibata teaches an electron-emitting material made of 
BaSrAl and thoriated tungsten (column 6, line 10-16). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have coated the cathode of Sadwick with the electron-emitting 
layer of Shibata in order to obtain excellent electron-emitting characteristics for a 
prolonged period of time and improve the strength of the cathode and thus better suited to 
sustain stress and furthermore simply and furthermore inexpensively manufacture the 
device. 
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Regarding to claim 1 1, Shibata teaches the electron emitting coating includes 
thoriated tungsten (see column 6, lines 10-16) and the motivation to combine is the same 
as above. 



5. Claims 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. Patent No. 
5,841,219 to Sadwick in view of U.S. Patent No. 6,051,923 to Pong. 

Regarding to claim 14, Sadwick discloses in Figures 3A-B, a device (a 
microminiature vacuum tube), comprising: a substrate (4) having a cavity (12 shown in 
Figures 3A-B) extending into a surface of the substrate (4); a cathode (16), wherein the 
cathode (16) is suspended near the cavity (12) in the substrate (4); an anode (40) 
constructed of an electrically conductive material (see column 3, lines 54-63), wherein 
the anode (40) is configured to receive electrons emitted by the cathode, a grid (28) 
supported by at least one elongated support (20 see column 3, lines 37-40) extending 
perpendicularly from the substrate (4), the grid forming at least one aperture configured 
for allowing the passage of electrons therethrough and wherein the grid (28) is positioned 
between the cathode (16) and the anode (40), but not directly in a path for electrons to 
travel from the cathode (16) to the anode (40); a seal (shown in Figures 3A-B) for 
creating a controlled environment in an area surrounding the anode (40), the cathode 
(16), and the grid (28); and a circuit (integrated circuit including 44, 48 and 52) 
configured for heating the cathode. 

Sadwick does not disclose the cathode having an electron-emitting coating 
disposed thereon, however, Sadwick teaches the cathode filament will be stimulated to 
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emit electrons where the cathode consist of a electron emitting material (see column 3, 
lines 18-21). 

However, Sadwick does not disclose an electron emitting material made of 
cesium. Pong teaches an electron emitting material made of cesium (column 3, line 20- 
25). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have coated the cathode of Sadwick with the electron-emitting 
layer of Pong in order to facilitate electron emitted and improve the strength of the 
cathode and thus better suited to sustain stress and furthermore simply and furthermore 
inexpensively manufacture the device. 

6. Claims 17 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent No. 5,841,219 to Sadwick in view of U.S. Patent No. 5,973,444 to Xu. 

Regarding to claim 17, Sadwick discloses in Figures 3A-B, a device (a 
microminiature vacuum tube), comprising: a substrate (4) having a cavity (12 shown in 
Figures 3A-B) extending into a surface of the substrate (4); a cathode (16), wherein the 
cathode (16) is suspended near the cavity (12) in the substrate (4); an anode (40) 
constructed of an electrically conductive material (see column 3, lines 54-63), wherein 
the anode (40) is configured to receive electrons emitted by the cathode, a grid (28) 
supported by at least one elongated support (20 see column 3, lines 37-40) extending 
perpendicularly from the substrate (4), the grid forming at least one aperture configured 
for allowing the passage of electrons therethrough and wherein the grid (28) is positioned 



Application/Control Number: 10/067,616 Page 12 

Art Unit: 2879 

between the cathode (16) and the anode (40), but not directly in a path for electrons to 
travel from the cathode (16) to the anode (40); a seal (shown in Figures 3A-B) for 
creating a controlled environment in an area surrounding the anode (40), the cathode 
(16), and the grid (28); and a circuit (integrated circuit including 44, 48 and 52) 
configured for heating the cathode. 

Sadwick does not disclose the cathode having an electron-emitting coating 
disposed thereon, however, Sadwick teaches the cathode filament will be stimulated to 
emit electrons where the cathode consist of a electron emitting material (see column 3, 
lines 18-21). 

However, Sadwick does not disclose the grid contains carbon-containing material 
and silicide. Xu teaches a non-limiting example of gate electrodes, include W, Mo, Al, 
Cr, Pt, Au, Ag, Cu, poly silicon, silicides and mixtures thereof (see column 10, line 23- 
25). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have constructed the grid of Sadwick using the gate-electrode 
material of Xu in order to better control electron emitted and achieve high stability of 
electron emission over time and resistance to contamination. 

Regarding to claim 18, Xu teaches the grid contains a silicide (see column 10, 
lines 23-25) and the motivation to combine is the same as above. 
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7. Claims 20 and 39-41are rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent No. 5,841,219 to Sadwick in view of U.S. Patent No. 5,397,957 to Zimmerman. 

Regarding to claim 20, Sadwick discloses in Figures 3A-B, a device (a 
microminiature vacuum tube), comprising: a substrate (4) having a cavity (12 shown in 
Figures 3A-B) extending into a surface of the substrate (4); a cathode (16), wherein the 
cathode (16) is suspended near the cavity (12) in the substrate (4); an anode (40) 
constructed of an electrically conductive material (see column 3, lines 54-63), wherein 
the anode (40) is configured to receive electrons emitted by the cathode, a grid (28) 
supported by at least one elongated support (20 see column 3, lines 37-40) extending 
perpendicularly from the substrate (4), the grid forming at least one aperture configured 
for allowing the passage of electrons therethrough and wherein the grid (28) is positioned 
between the cathode (16) and the anode (40), but not directly in a path for electrons to 
travel from the cathode (16) to the anode (40); a seal (shown in Figures 3A-B) for 
creating a controlled environment in an area surrounding the anode (40), the cathode 
(16), and the grid (28); and a circuit (integrated circuit including 44, 48 and 52) 
configured for heating the cathode. 

Sadwick does not disclose the cathode having an electron-emitting coating 
disposed thereon, however, Sadwick teaches the cathode filament will be stimulated to 
emit electrons where the cathode consist of a electron emitting material (see column 3, 
lines 18-21). 

However, Sadwick does not disclose the controlled environment is an enclosed 
area filled with a gas selected from the group consisting of hydrogen, helium, krypton, 
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argon and mercury. Zimmerman teaches the controlled environment is enclosed area 
filled with a gas selected from the group consisting of hydrogen, helium, krypton, argon 
and mercury (see column 15, line 6-24). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have utilize the ionization potential gas of Zimmerman for the 
thermionic vacuum tube of Sadwick in order to provide a device which may be utilized in 
a generally harsh environments, and in high electrical power and high frequency 
applications. 

Regarding to claim 39, Sadwick discloses in Figures 3A-B, a device (a 
microminiature vacuum tube), comprising: a substrate (4) having a cavity (12 shown in 
Figures 3A-B) extending into at least one surface of the substrate (4); a first member (16) 
having electron emitting properties, wherein the first member (16) is suspended near the 
opening cavity (12) of the substrate (4); a second member (40) constructed of an 
electrically conductive material (see column 3, lines 54-63), wherein the second member 
(40) is configured to receive electrons emitted by the first member (16), and wherein the 
second member (40) is configured to produce an electrical current to an external source 
from the received electrons; a seal (shown in Figures 3A-B) for creating a controlled 
environment in an area surrounding the anode (40), the cathode (16), and the grid (28); 
and a circuit (integrated circuit including 44, 48 and 52) configured for heating the 
cathode. 
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However, Sadwick does not disclose the first member comprises an oxide layer in 
contact with the first conductive layer. Zimmerman teaches in Figure 1 1, a first member 
(68) comprises an oxide layer (25) in contact with a first conductive layer (65) (see 
column 15, lines 25-48). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to utilize the multi-layered first member having an oxide layer and a 
first conductive layer of Zimmerman for the microminiature vacuum tube of Sadwick in 
order to improve electron emitting characteristics and thus achieve a higher current 
generated by the vacuum tube. 

Regarding to claim 40, Sadwick discloses in Figures 3A-B, the controlled 
environment is an enclosed area surrounding the first member and the second member, 
wherein the enclosed area has a vacuum drawn therein. 

Regarding to claim 41, Zimmerman teaches the controlled environment is an 
enclosed area filled with a gas selected from the group consisting of hydrogen, helium, 
argon, and mercury (see column 15, line 6-24) and the motivation to combine is the same 
as above. 

8. Claims 21-28 and 30-37 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
U.S. Patent No. 5,841,219 to Sadwick in view of U.S. Patent No. 5,850,120 to Okamoto. 
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Regarding to claim 21, Sadwick discloses in Figures 3A-B, a device (a 
microminiature vacuum tube), comprising: a substrate (4) having a cavity (12 shown in 
Figures 3A-B) extending into a surface of the substrate (4); a first member (16), wherein 
the first member (16) is suspended near the cavity (12); a second member (40) 
constructed of an electrically conductive material (see column 3, lines 54-63) configured 
to receive electrons emitted by the first member (16) and configured to produce an 
electrical current for an external circuit from the received electrons, a first grid (28) 
supported by at least one elongated support (20 see column 3, lines 37-40) extending 
perpendicularly from the substrate (4), the grid forming a first at least one aperture 
configured for allowing the passage of electrons therethrough; a seal (shown in Figures 
3A-B) for creating a controlled environment in an area surrounding the anode (40), the 
cathode (16), and the grid (28); and a circuit (integrated circuit including 44, 48 and 52) 
configured for heating the cathode. 

Sadwick does not disclose the cathode having an electron-emitting coating 
disposed thereon, however, Sadwick teaches the cathode filament will be stimulated to 
emit electrons where the cathode consist of a electron emitting material (see column 3, 
lines 18-21). 

However, Sadwick does not disclose a second grid supported above the first grid 
k and forming a second at least one aperture configured for allowing the passage of 
electrons therethrough wherein the first grid and the second grid are positioned between 
the first member and the second member, but not directly in a path for electrons to travel 
from the first member to the second member. Okamoto teaches in Figure 6, a second grid 
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(3) supported above the first grid (2) and forming a second at least one aperture 
configured for allowing the passage of electrons therethrough, wherein the first grid (2) 
and the second grid (3) are positioned between the first member (1) and the second 
member (8), but not directly in a path for electrons to travel from the first member to the 
second member. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have utilize the second grid of Okamoto for the microminiature 
vacuum tube of Sadwick in order to improve gate structure wherein electrons emitted 
from the cathode have an approximately minimum ration of the average of a traveling- 
vertical velocity component to a traveling-parallel velocity component. 

Regarding to claim 22, Okamoto teaches in Figure 6, at least one control circuit 
(1 1-14) for selectively supplying a voltage to the first (2) and second grid (3) to control 
the magnitude of the flow of the electrons through the first and second at least one 
apertures of the first (2) and second grids (3), thereby controlling the electrical current 
received by the second member and the motivation to combine is the same as above. 

Regarding to claim 23, Okamoto teaches in Figure 6, the first and second at least 
one apertures are aligned and the motivation to combine is the same as above. 
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Regarding to claim 24, Okamoto teaches in Figure 6, the second grid (3) is 
electrically connected to a ground source and the motivation to combine is the same as 
above. 

Regarding to claim 25, Okamoto teaches in Figure 6, the first (2) and second grids 
(3) each further comprises elongated conductive strips mounted on the at least one 
elongated support extending perpendicularly from the substrate and the motivation to 
combine is the same as above. 

Regarding to claim 26, Sadwick discloses in Figure 3A-B, the first member (16) 
is affixed to the substrate (4) at opposite ends of the first member (16), and wherein a 
substantial portion of the first member (16) is suspended over the cavity (12) of the 
substrate (4), thereby forming a gap between the first member (16) and the substrate (4). 

Regarding to claim 27, Okamoto teaches in Figure 6, the first (2) and second grids 
(3) are made of material selected from the group consisting of tungsten, gold, and 
tantalum and the motivation to combine is the same as above. 

Regarding to claim 28, Okamoto teaches in Figure 6, the controlled environment 
is an enclosed area surrounding the first and second grids, the cathode, and the anode, 
wherein the enclosed area has a vacuum drawn therein and the motivation to combine is 
the same as above. 
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Regarding to claim 30, Sadwick discloses in Figures 3 A-B, a device (a 
microminiature vacuum tube), comprising: a substrate (4) having a cavity (12 shown in 
Figures 3 A-B) extending into a surface of the substrate (4); a first member (16), wherein 
the first member (16) is suspended near the cavity (12); a second member (40) 
comprising an electrically conductive material (see column 3, lines 54-63) and configured 
to receive electrons emitted by the first member (16); a first grid (28) forming a first 
aperture configured for allowing passage of electrons therethrough; a seal (shown in 
Figures 3 A-B) for creating a controlled environment in an area surrounding the anode 
(40), the cathode (16), and the grid (28); and a circuit (integrated circuit including 44, 48 
and 52) configured for heating the cathode. 

Sadwick does not disclose the cathode having an electron-emitting coating 
disposed thereon, however, Sadwick teaches the cathode filament will be stimulated to 
emit electrons where the cathode consist of a electron emitting material (see column 3, 
lines 18-21). 

However, Sadwick does not disclose a second grid forming a second aperture 
configured for allowing the passage of electrons therethrough, a third grid forming a third 
aperture configured for allowing the passage of electrons therethrough, wherein the first, 
second and third grids are positioned between the first member and the second member, 
but not directly in a path for electrons to travel from the first member to the second 
member; wherein the first, second and third grids are supported by at least one elongated 
support extending perpendicularly from the substrate. Okamoto teaches in Figure 6, a 
second grid (3) forming a second aperture configured for allowing the passage of 
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electrons therethrough, a third grid (10) forming a third aperture configured for allowing 
the passage of electrons therethrough, wherein the first (2), second (3) and third (10) 
grids are positioned between the first member (1) and the second member (8), but not 
directly in a path for electrons to travel from the first member to the second member; 
wherein the first (2), second (3) and third grids (10) are supported by at least one 
elongated support (5, 6 and 9) extending perpendicularly from the substrate. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have utilize the second and third grids of Okamoto for the 
microminiature vacuum tube of Sadwick in order to improve gate structure wherein 
electrons emitted from the cathode have an approximately minimum ration of the average 
of a traveling-vertical velocity component to a traveling-parallel velocity component. 

Regarding to claim 31, Okamoto teaches in Figure 6, at least one control circuit 
(1 1-14) for selectively supplying a voltage to the first (2), second (3) and third grids (10) 
to control the magnitude of the flow of the electrons through the first, second and third 
apertures, thereby controlling the electrical current received by the second member and 
the motivation to combine is the same as above. 

Regarding to claim 32, Okamoto teaches in Figure 6, the first, second and third 
apertures are aligned and the motivation to combine is the same as above. 
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Regarding to claim 33, Okamoto teaches in Figure 6, the second grid (3) is 
electrically connected to a ground source and the motivation to combine is the same as 
above. 

Regarding to claim 34, Okamoto teaches in Figure 6, the first (2), second (3) and 
third grids (10) each comprise elongated conductive strips mounted on the at least one 
elongated support (5, 6 and 9) extending perpendicularly from the substrate and the 
motivation to combine is the same as above. 

Regarding to claim 35, Sadwick discloses in Figure 3A-B, the first member (16) 
is affixed to the substrate (4) at opposite ends of the first member (16), and wherein a 
substantial portion of the first member (16) is suspended over the cavity (12) of the 
substrate (4), thereby forming a gap between the first member (16) and the substrate (4). 

Regarding to claim 36, Okamoto teaches in Figure 6, the first (2), second (3) and 
third grids (10) comprise at least one of tungsten, gold, nickel, molybdenum, platinum, 
titanium and tantalum and the motivation to combine is the same as above. 

Regarding to claim 37, Okamoto teaches in Figure 6, the controlled environment 
is an enclosed area surrounding the first second and third grids, the cathode, and the 
anode, wherein the enclosed area has a vacuum drawn therein and the motivation to 
combine is the same as above. 
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9. Claims 29 and 38 are rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent No. 5,841,219 to Sadwick in view of U.S. Patent No. 5,850,120 to Okamoto in 
further view of U.S. Patent No. 5,397,957 to Zimmerman. 

Regarding to claim 29, Sadwick discloses in Figures 3A-B, a device (a 
microminiature vacuum tube), comprising: a substrate (4) having a cavity (12 shown in 
Figures 3A-B) extending into a surface of the substrate (4); a first member (16), wherein 
the first member (16) is suspended near the cavity (12); a second member (40) 
constructed of an electrically conductive material (see column 3, lines 54-63) configured 
to receive electrons emitted by the first member (16) and configured to produce an 
electrical current for an external circuit from the received electrons, a first grid (28) 
supported by at least one elongated support (20 see column 3, lines 37-40) extending 
perpendicularly from the substrate (4), the grid forming a first at least one aperture 
configured for allowing the passage of electrons therethrough; a seal (shown in Figures 
3 A-B) for creating a controlled environment in an area surrounding the anode (40), the 
cathode (16), and the grid (28); and a circuit (integrated circuit including 44, 48 and 52) 
configured for heating the cathode. 

Sadwick does not disclose the cathode having an electron-emitting coating 
disposed thereon, however, Sadwick teaches the cathode filament will be stimulated to 
emit electrons where the cathode consist of a electron emitting material (see column 3, 
lines 18-21). 

However, Sadwick does not disclose a second grid supported above the first grid 
and forming a second at least one aperture configured for allowing the passage of 
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electrons therethrough wherein the first grid and the second grid are positioned between 
the first member and the second member, but not directly in a path for electrons to travel 
from the first member to the second member. Okamoto teaches in Figure 6, a second grid 
(3) supported above the first grid (2) and forming a second at least one aperture 
configured for allowing the passage of electrons therethrough, wherein the first grid (2) 
and the second grid (3) are positioned between the first member (1) and the second 
member (8), but not directly in a path for electrons to travel from the first member to the 
second member. 

Furthermore, Sadwick does not disclose a second grid and a controlled 
environment filled with a gas. Okamoto teaches a second grid electrode however, fails to 
teach a controlled environment filled with a gas. 

Zimmerman teaches the controlled environment is an enclosed area filled with a 
gas selected from the group consisting of hydrogen, helium, argon, and mercury (see 
column 15, lines 6-24). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have utilize second electrode of Okamoto and the ionization 
potential gas of Zimmerman for the thermionic vacuum tube of Sadwick in order to 
provide a device which may be utilized in a generally harsh environments, and in high 
electrical power and high frequency applications and furthermore provide an improved 
structure for allowing electrons emitted from the cathode to have an approximately 
minimum ratio of the average of a traveling-vertical component. 
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Regarding to claim 38, Zimmerman teaches the controlled environment is an 
enclosed area filled with a gas selected from the group consisting of hydrogen, helium, 
argon, and mercury (see column 15, lines 6-24) and the motivation to combine is the 
same as above. 

Response to Arguments 
10. Applicant's arguments filed November 8, 2004 have been fully considered but they are 
not persuasive. 

In response to Applicant's argument that prior art of record or more specifically 
Sadwick reference fails to teach or suggest a grid supported by at least one elongated 
support extending perpendicularly from the substrate. The Examiner asserts that Sadwick 
clearly teaches in Figures 3 A-B, a grid (28) supported by at least one elongated support 
(20) extending perpendicularly from the substrate. The Examiner interprets that the 
support layer 20 is elongated in the width direction or the horizontal direction and 
concurrently extending in vertical direction (for the thickness of the support layer) or 
perpendicularly from the substrate. Thus, the Examiner asserts that the Sadwick 
reference does teach a grid supported by at least one elongated support extending 
perpendicularly from the substrate and maintains the rejection. 

Also, in response to Applicant's argument that the prior art of record or more 
specifically Sadwick reference fails to teach or suggest the grid is positioned between the 
cathode and the anode, but not directly in a path for electrons to travel from the cathode 
to the anode. The Examiner asserts that clearly shown in Figure 3 A-B of the Sadwick 
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reference, wherein the grid 28 is positioned above the cathode 16 and below the anode 
40. Also shown in Figures 3A-B, the grid 28 is positioned above and around the cathode 
16 where the electron is emitted, which is not directly in a path for electrons to travel 
from the cathode to the anode. Further, the Examiner asserts that the grid cannot possibly 
positioned directly in a path for electrons to travel, because if the grid were positioned 
directly in a path for electrons to travel, the grid would completely block the electrons 
from hitting the anode and thus defeat the whole purpose of the device. Thus, the 
Examiner asserts that the prior art of record teaches the claimed invention and maintains 
the rejection. 



Conclusion 

1 1 . THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of the 
advisory action. In no event, however, will the statutory period for reply expire later than 
SIX MONTHS from the mailing date of this final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dalei Dong whose telephone number is (571)272-2370. The 
examiner can normally be reached on 8 A.M. to 5 P.M.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nimeshkumar Patel can be reached on (571)272-2457. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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Primary Examiner 
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